Identification of a glutathione S-transferase associated with microsomes of tumor cells resistant to nitrogen mustards.
Walker 256 rat mammary carcinoma cells resistant to chlorambucil (WR) exhibited an approximate 4-fold increase in glutathione S-transferase (GST) activity using 1-chloro-2,4-dinitrobenzene as compared to the sensitive parent cell line (WS). WR cells maintained without biannual exposure to chlorambucil (WRr) reverted to the sensitive phenotype and possessed GST levels equivalent to WS. Mitochondria, microsomes and cytosol were isolated from WS, WR and WRr cell lines and analyzed for their GST composition. GST activity in each subcellular compartment of resistant cells was increased over the sensitive cells. Antibodies raised against total rat liver cytosolic GST crossreacted in resistant cells with two microsomal proteins (25.7 kD and 29 kD). The 29 kD protein was not detected in microsomal fractions from either WS or WRr and this protein was found to be dissimilar from cytosolic GST subunits in its isoelectric point (pI 6.7) and migration on two-dimensional polyacrylamide gels. In addition, the 29 kD microsome-associated GST from WR cells was immunologically distinct from a 14 kD GST subunit previously identified in rat liver microsomes. These data implicate the induction of a specific microsomal GST subunit in WR cells following drug selection and suggest its potential involvement in the establishment of cellular resistance to chlorambucil.